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INTRODUCTION 


This is the 21st report in a continuing series of documents issued at launch, and quarterly, thereafter to 
present flight performance analyses of the Landsnt~l Spacecraft* Previously issued documents are: 


72SD4255 

E RTS-1 Launch and Flight Activation 
Evaluation Report 23 to 26 July 1972 

18 October 1972 

72SD4262 

ERTS-1 Flight Evaluation Report 
23 July 1972 to 23 October 1972 

28 November 1972 

72SD4224 

ERTS-1 Flight Evaluation Report 
23 October 1972 to 23 January 1973 

27 February 1973 

73SD4249 

ERTS-1 Flight Evaluation Report 
23 January 1973 to 23 April 1973 

29 May 1973 

73SD4260 

ERTS-1 Flight Evaluation Report 
23 April 1973 to 23 July 1973 

10 August 1973 

73SD4274 

ERTS-1 Flight Evaluation Report 
23 July 1973 to October 1973 

28 November 1973 

74SD4205 

ERTS-1 Flight Evaluation Report 
23 October 1973 to 23 January 1974 

26 February 1974 

74SD4217 

ERTS-1 Flight Evaluation Report 
23 January 1974 to 23 April 1974 

18 May 1974 

74SD4236 

ERTS-1 Flight Evaluation Report 
23 April 1974 to 23 July 1974 

15 August 1974 

74SD4255 

ERTS-1 Flight Evaluation Report 
23 July 1974 to 23 October 1974 

31 December 1974 

75SDS4222 

Land sat-1 Flight Evaluation Report 
23 October 1974 to 23 January 1975 

30 April 1975 

75SOS4228 

Landsat-1 and Landsat-2 Flight 

Evaluation Report 

23 January 1976 to 23 April 1975 

15 August 1975 

75SDS4255 

Landsat-l and Landsat-2 Flight 

Evaluation Report 

23 April 1975 to 23 July 1975 

10 October 1975 

75SDS4266 

Landsat-l and Landsat-2 Fligit 

Evaluation Report 

23 July 1975 to 23 October 1975 

1 December 1975 

7 6SDS4207 

Landsat-l and Landsat-2 Flight 

Evaluation Report 

23 October 1975 to 23 January 1976 

29 February 1976 
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7GSDS4248 

Landsat-l and Landaat-2 Flight 

Evaluation Report 

23 January 1976 to 23 April 1970 

14 July 1976 

76SDS4263 

liindsat-1 and Landsat-2 Flight 

Evaluation Report 

23 April 1976 to 23 July 1976 

15 October 1976 

76SDS4278 

Landsat-l and Landsat-2 Flight 

Evaluation Report 

23 July 1976 to 23 October 1976 

30 November 1976 

77SDS4204 

Landsat-l and landsat-2 Flight 

Evaluation Report 

23 October 1976 to 23 January 1977 

22 February 1977 

77SDS4228 

Landsat-l and Landsat-2 Flight 

Evaluation Report 

23 January 1977 to 23 April 1977 

23 May 1977 


This report contains analyses of performance for Orbits 24193 to 25464. 
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SUMMARY 

LANDSAT-1 OPERATIONS 


4- 

A* 


I II III 


SECTION 1 

SUMMARY LANDSAT-1 OPERA HONS 

Lands at -1 continues to perform Its mission nominally, and has completed 5 years of successful operation. 

The Landsat-l spacecraft was launched from the Western Tost Range on 23 July 1972, at I8s08;06. 508Z. 

The launch and orbital injection phase of the space flight was nominal and deployment of the spacecraft 
followed predictions. 

Orbital operations of the spacecraft and payload subsystems were satisfactory until Orbit 147, 3 August 
1972, when an internal short circuit disabled one of the Wideband Video Tape Recorders (WBVTR-2). 

In Orbit 196, 6 August 1972, the Return Beam Vidicon failed to respond when commanded off. The RBV 
was commanded off via alternate commands. Landsat-l continued to perform its Imaging mission with 
the Multispectral Scanner and the remaining Wideband Video Tape Recorder providing image data. 

The remaining Wideband Tape Recorder (WBVTR-1) experienced four suspensions of operation, the last 
being in Orbit 9881 on 2 July 1974, and has not been used operationally since. 

In Orbit 4396, 3 June 1973, an integrated circuit chip in the TMP failed, disabling four TLM functions. 

CO MS TOR "B" has an intermittent problem with cell 12, and is not being used operationally. 

The "B" section of the USB with full power output of 1. 6 watts was substituted for the "A" section in Orbit 
10068 15 July 1974, because of excessive decline of transmitter power. 

The pitch flywheel stopped for 2 minutes in Orbit 8040, 20 February 1974; and for 8 hours, 2 minutes in 
Orbits 11125 to 11130, 29 September 1974. It has been kept close to zero speed ever since, using pitch- 
bias control. 

The RMP was switched from B to A in Orbit 11257, 8 October 1974, as a precautionary measure after 
RMP B began showing current variations. 

The DCS subsystem was turned off after Orbit 12690, 19 January 1975, and the function assumed by DCS 
in Landsat-2. 

Narrow Band Recorder 2 became noisy and was turned off in Orbit 13015, 12 February 1975. Operation 
of NBR 2 res umed in Orbit 14116, 2 May 1975, until failure in Orbit 15253, 22 Ji'ly 1975, when its opera- 
tion was terminated. 

Battery 6 was turned off from Orbits 13346, 7 March 1975, to 14100,30 April 1975, due to electrical char- 
acteristics causing high temperatures. Between Orbits 14780, 18 June 1975 and 15467, 6 August 1975, 
Battery 6 was turned off again due to high temperature. Because high current transient occurred at Battery 
6 turn-on in Orbit 16467, 6 August 1976, the battery turn-on command is temporarily suspended from use. 
Seven batteries remain on-line. 

The pitch flywheel stopped again for 45 minutes in Orbit 15309, 26 July 1975, and 3 minutes in Orbit 15312, 
26 July 1975. Pitch flywheel motor driver duty cycle remained high from Orbit 15191, 18 July 1975 to 
Orbit 15393, 1 August 1975, when it returned to normal. MSS operation was suspended during the pitch 
flywheel anomaly between Orbit 15309, 26 July 1975, and 15393, 1 August 1975. 

Battery 8 was turned off in Orbit 15588, 15 August 1975, due to electrical characteristics causing high 
temperature and will not be returned to service because of the battery "ON" command problem. Six 
batteries remain on-line. 
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Tho rear ACS scanner had Intermittent oiectrlcal failures beginning in Orbit 19078, 21 April 1870, and it 
failed In Orbit 19086, 22 April 1976. Tho spacecraft was switched to single scanner mode (forward scanner) 
in Orbit 19089, 22 April 1976, and normal ACS operation was resumed. 

A series of Orbit Adjust firings from October 20 to Novembor 9, 1976; and from January 7 to January 2 h, 
1977 woro performed to ndjuat time phasing between Landsat-1 and Landsat-2. This also changed the 
repeat cycle pattern coverage of Landsat-1 and Landsat-2 from a 9 day/9 day to a 12 dny/6 day coverage, 
Lnndnnt-1 was designated non-oporatlonal from October 20, 1976 to January 28, 1977 while the orbit adjust 
sequence was in progress. 

Battery 6 turned off in Orbit 22006, 31 December 1970, due to electrical characteristics causing high 
temperature and will not be returned to ten ice because of the battery "On" command problem. Five 
batteries remain ou line. 

The position of the sun with respect to the Landsat 1 orbit after five years, cycles in and out of the sun- 
sensor detector response angle. The solar panels have tracked the sun with periodic offset errors and the 
resulting sun position and panel tracking offset errors have reduced the solar array output. The solar 
array, however, has supplied sufficient power for the spacecraft operation. 

Sensors 1 through 6 (Band 1) of the MSS were turned off because of a power supply failure during Orbit 
23480 on 3 March 1977. The MSS Is now operating with only 3 of its 4 spectral bands. 

See Table 1-1 for a summary of payload in-orbit operation. 
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Table 1-1. In-Orbit Payload System Performance launch Thru Orbit 25515 (7/27/77) Lunrimit-l 


HBV 

Total Scenes Imaged 



Avg. Sconon/Day 

mn 


Total Area Imaged (millions of sq. 

n.ml.) M, 7 


ON TIME (hr.) 

M.O 


ON/OFF Cycles 

91 


Heal Time Images 

57 


Recorded Images 

411 


Total Scenes Images 

202,779 


Avg. Seenos/Day 

102 


Total Area Imaged (millions of sq. 

n.mi.) 2,290 


ON TIME (hr.) 

2,719 


ON/OFF Cycles 

in, r>r, 2 


% Heal Time Images 

82 


% Recorded Images 

18 

DCS 

Messages at OCC 

1,152,045 


Non-Perfect MSGS 

90,691 


Max. DC P's ACTIVE/DAY 

hi 


Users 

44 


Avg. MSG/ACTIVE Orbit 

181 


ON TIME (hr.) 

21,820.2 

WPA-1 

% Heal Time Mode 

55 


1 Playback Mode 

45 


ON TIME (hr.) 

22. 2 


ON/OFF Cycles 

214 

WPA-2 

% Real Time Mode 

79 


% P/B Mode 

21 


ON TIME (hr.) 

2, G17 


ON/OFF Cycles 

10,204 

WBVTR-1 

Vo Record Mode 

28 


% Playback Mode 

41 


% Rewind Mode 

20 


% Standby Mode 

1 


Minor Frame Sync Error Count in P/B (Failed Orbit 9, 881) 


Time Head- Tape Contact (hr.) 

732.8 


Cycles Head-Tape Contact 

11,954 


ON TIME (hr.) 

927.0 

WBVTR-2 

Vc Hecord Mode 

38 


% Playback Mode 

41 


Vo Rewind Mode 

20 


% Standby Mode 

1 


MFSE Count in P/B (Failed Orbit 148) 


Time Head-Tape Contact (hr.) 

5. 1 


Cycles Head -Tape Contact 

44 


ON TIME (hr.) 

0.5 
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SECTION 2 

ORBITAL PA HA MEIERS 


The Initial orbit of Lmdm»t-1 required norm- correction during OrWM 08, nwl fill fo achieve the derdred 
lH-dny repent cycle. 

During Orblta 988, 2416, 0890 and 7820 it wan necennary to fire Uie -X thrunter of the orl.it ndjunt "ynlen. 
to maintain the ground trace in the desired 1 M-day repeat pattern of a lo nm. 

On 2!» September 1074, the ACS control system fired gun during a spacecraft emergency (pitch flywheel 
stoppage? which resulted In an unplan ,ed orbit change similar to firing the -X Uu uslei . 

The +X thruster was fired during Orbits 11207, 11404, 12011, 107 17 and 19871 in order to maintain the 
18-day repeat cycle ground trace within + 10 nm. 

A 101 day orbit adjust program commenced in Orbit 21618 (20 October 1970) and lasted through Orbit 28..07 
(•>8 January 1977)/ This program Increased the time separation between the Landsat spacecralts by 1-. 17 
mini^rto remain within the operational time limit, for ground station turn-around time to U* *»«■“ 

crafts in successive passes. Another consequence of Uie 101-day orbit-adjust program was the ^angeof 
the Landsat-1 - Landnat-2 combined earth coverage repeat cycle from a nine day - nine y . ' 

twelve day - six day schedule; i.e. , Landsat-2 will pass over a point on earth twelve day B aftei Lunds, 
passage. y six days after Landsat-2 crosses this point, Landsat-1 will pass over it again. 

Current orbital parameters are given in Table 2-1* 

Figure 2-1 shows the longitude error as a function of time and orbit maintenance burns. The longitude 
errors have been maintained within + 10 nm in the east-weBt direction at the equator as planned. 1 igv 
VT^Ts at the dreading aude. Figure 2-3 s ho«» predated mean time at dcaceadiag 

node. Appendix B gives the ground trace repeat cycle predictions. 
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Figure 2-1* Effect of Orbit Adjusts on 
Landsat-l's Ground Track 
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Local Mean Time of Descending Node 











Table 2-1. Landsat-1 Brouwer Mean Orbital 
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SECTION 3 


POWER SUBSYSTEM (PWR) 


The solar array continued to provide excess energy for the payload and spacecraft load throughout this re- 
port period. Auxiliary loads dissipated the excess power above the battery and load requirements using 
Landsat-1 power management procedures. The power subsystem is predicted to have adequate power through 
1077 for the present Landsat-1 payload usage schedule. No compensation loads were used. 

Midday solar array current is shown In Figure 3-1. Figure 3-2 shows actual and predicted midday solar ar- 
ray degradation. Solar array degradation was 35.9% at the end of GO months In orbit. Figure 3-3 shows actual 
sun angles to the spacecraft and solar panels. Figure 3-4 is a prediction of sun angle through 1977 for Land- 
sat-1 and 2. 

Since August 30, 1975, the batteries have been kept slightly undercharged to avert the possible recurrence of 
a run-away condition. Batteries 5, 6, and 8 were turned off as previously reported. These batteries will re- 
main off because of the "All Battery On" command restriction resulting from the anomaly reported previously. 
Five batteries are now supporting operations and are adequate for the current limited payload operations. 
Temperatures ranged from 15. 4 to 31. 3°C and battery packs averaged a typical 8. 2% Depth of Discharge 
(DOD) at the beginning of the report period and 10. 3% (DOD) at the end of this report period. Table 3-3 is a 
history of Landsat-1 Battery restoration cycles and turn-off. 

The power system electronics performed well in this report period with all voltages stable. Table 3-1 shows 
major subsystem parameters and Table 3-2 shows power subsystem tele vetry for selected orbits. Some 
parameters in Table 3-2 may differ slightly from Table 3-1, because Table 3-1 uses a power management 
time span (night followed by a day); whereas, the time span used In Table 3-2 Is the playback period for the 
NBR. 





R FLARE 





Figure :S-3. Actual t i and a (Paddle) Sun Angies, Landsat-1 





Table 3-1. Land eat- 1 Major Power Subsystem Parameters 



:zz ln rffh " ,M * 2 ‘ w **•- »•* •— ^ - ««* - 

•♦Batten « wt ta turned off tn nrlnt *t«*f and remained off through thi «• tepnrt pennd 
•••Batterv a van turned off m orbit If.r.an amt remained oil thr»uKli Huh i M „,i 
•••♦Batten ft tta- turned off m orbit 2&m and remained olf thtiaigh du* u-|«.r» phn' 



Table 3-2. Landsat-1 Power Subsystem Analog Telemetry 
(Average Value for Data Received in NBTR Playback) 
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* Function 6002. 6012; missing data. 

+FTJNC 6055, 6056, 6072 data is derived from Pseudo FTJNC 6155, 6156. 6172 used after change to Mode 11. 
-H-Battery 6 turned off in Orbit 14780 was returned to service in Orbit 15467. 
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SECTION 4 

ATTITUDE CONTROL SYSTEM (ACS) 


During this report period, Landaat-l's ACS system performed normally In the Forward Single Scanner Mode. 

Due to the large Beta angle, Lands at-l's sur. sensors are sometimes unable to maintain solar array attitude 
for maximum sun illumination. Landsat-I's orbit has regressed with time and Beta angle (the angle between 
the orbit plane and the sun) has Increased to a level that sometimes exceeds the sun sensors' fields of view. 
Figure 3-4 shows Beta angle plotted as a function of time. Tracking errors commenced when Beta was approxi- 
mately 46. 5°. Historically, solar array tracking errors first appeared in mid-January 1976 and lasted through 
March ..976. They reappeared In December 1976 and continued through April 1977. The Right Solar Array 
Drive (RSAD) sun sensors were particularly affected. 

During this report period, Pitch flywheel duty cycle was stable and averaged approximately 6% in both the clock- 
wise and counter clockwise directions. 

With pneumatics disabled, no gating occurred. The remaining freon and gating status curves are unchanged. 

See Figures 4-1, 4-2 and 4-3. 

BMP 1 functioned normally. 

The Forward Scanner pressure continues its slow decrease. 

Pressure/temperature ratios have all been satisfactory. 

Tables 4-1, 4-2 and 4-3 are summaries of telemetry values for Landsat-I's Attitude Control Subsystem. 










Figure 4-3. Landsat-1 Remaining Freon Life vs Gating Frequency 
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Table 4-2. Landsat-1 ACS Voltages and Currents QUALITY 


Ptmt(int) 

HMT (’Ml Power NUpph Nulls 
l*»M UMP I MTU Noll* 

Kmii HMP 1 MTU Current 
10*0 UMP 1 Supply Volts 
Um UMP 2 MTU Volts 
1092 RMP 2 MTU Current 
nmo UMP 2 Supply Volts 
l;:20 SAD RT MTR WNDKG Volts 
1210 SAD LT MTR WRONG Volts 
1227 SAD UT -IS VDC Com. 

1247 SAD LT -15 VDC Com*. 

1056 CLR + 6 VDC 
1055 CLB+ 10 VDC TMV 


Amps OFF 


Table 4-3. Landsat-1 ACS Attitude Errors and Driver Duty Cycles 


I.IUIS 13198 135119 14001 15.154 

1141 Pitch Fine-Error • . DEO - 0.40 - 0.0S - 0.02 . 7 la 

11-13 Pitch Flywheel Speed RPM - 10.49 - 26.86 - 1,21 12.32 

1038 Pitch MTR DRVR CCW PCT 4. 06 5.81 4.55 3.28 

1039 Pitch MTR DRVRtW PCT 2.29 2.17 5.10 19.05 

1030 Roll Fine Error •• DEC - 2.25 - 0.20 - 0.20 - 2. 52 

1127 Roll Rear Flywheel Speed RPM 715.78 750.92 782. 0- 714.05 : 

1126 Roll Fwd Ftjwhcol Speed RPM 641.82 074.47 693.31 041.32 ( 

1022 Roll Rear MTR DRVR CCW PCT 0.01 0.68 0.90 .13 

1025 Roll Rear MTR DRVR CW PCT 4.26 5.22 5,52 4.1 7 

1023 Roll IVd MTR DRVR CCW PCT 0.01 0.66 0.72 

1024 Roll Ewd MTR DRVR CW PCT 4.15 i.94 5.35 4 . J4 

1035 Vow Toch RPM -206.08 -Uo. 50 - 93.72 -109.52 -. 

1033 Y«* MTR DRVR CW PCT 0.04 1.53 1.84 .09 

1034 V»w MTlt DRVR CCW PCT 0.07 1.00 1.76 .08 

1221 SAD Right T»ch DEO/ MIN’ 3.37 3.37 2. 81 3.37 

1241 SAD Left Tech DEO MIS 2. 80 2. 8| j. „ , 

— ’ 

Mru: : Taliulsti.m ul these luneUons begun slier the pitch flywheel atmmah (Mopped) n Orbit t U *5 
• I ’Itch line l-.rrnr in high due tc. u*e ul Pitch Position tUas (PPHj to control Pitch wheel speed on * 
some orbits which rtuse the average error »Ik»v 4 that of norma) attitude without PPH, 

'•Hull Fine Prior is high due to use of High (.am (toll inffetvntul ul. i m.i|< i . , | {n || 

wheel speed which r uses the average . rrm iila.\. that ,»t normal attitml. m N.-imal lam U.,|; j hU( , 
I aehometer mult . 
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SECTION 5 


COMMAND/CLOCK SUBSYSTEM (CMD) 


The Command Clock Subsystem operated nominally in this report period. Figure 5-1 shows the history of 
the S/C clock drift since launch. Figure 6-2 shows the cumulative clock drift, 16. 964 seconds slower in 
60 months, and Figure 6-3 gives the drift rate of the S/C clock, an average of 0. 666 msec slow per orbit. 
In this period, the drift rate is at the average rate of 0. 094 msec slow per orbit. The clock In Landsat-1 
drifts in opposite direction from the clock of Landsat-2. 

Table 6-1 shows typical telemetry values since launch. All are nominal. 



Figure 5-1. Landsat-1 Spacecraft Clock Drift Histoiy 
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Figure 5-2. Cumulative Clock Drift 
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Figure 5-a. Drift Hate of Spacecraft Clock 
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8KCTION « 

TELEMETRY 8UBHYBTEM (TLM) 


original PAGE te 
of POOR QUALITY 


Tho Telemetry Subsystem has performed nominally during thin report period, 

Landsnt-l used Memory Section O.p until Orbit 12 ( fiiif>, 10 January UJ76, after which it was reprogrammed to 
Memory Section 1,1 to be compatible with Laminate led ornery matrix. Memory Heel Ion I, 1 continues 
to bo used in the telemetry matrix. 

Table 6-1 allows typical telemetry values since launch. 


Table 6-1. TLM Telemetry Summary 


Function 

No. 

Function Name 

Unit 

( Tint "j 

35 

5000 

10502 

15233 


mm 

25050 

1 < ) « i 

1)00 1 

Memory Sequencer A Converter 

VDC 

6. 35 

0. 33 

6. 33 

6, 33 

6, 33 

6. 33 

6 33 

ti.33 

0002 

Memory Sequencer U Converter 

TOC 

♦ ♦ 

4 4 

44 

44 

4 4 

* 4 

* 4 

♦ 4 

0003 

Memory Sequencer Temp 

V 

10. 50 

21.06 

21.30 

21.94 

24. 00 

20, s2 

20. 00 

21. On 

0004 

Formutter A Converter 

TOC 

5, 90 

5,00 

5.99 

5.00 

0, 02 

5. 00 

5* Oil 

h, nn 

0005 

Format B Converter 

TOC 

*♦ 

44 

44 

44 

4 4 

* ♦ 

4 4 

4 4 

0006 

Dig. Mux A Converter 

TOC 

10. oi 

10.04 

10.07 

10.07 

10.07 

10.07 

10.07 

10.07 

9007 

Dig. Mux B Converter 

TOC 

*4 

44 

44 

4 4 

44 

44 

44 

4 * 

000 8 

Formatter/Dig. Mux Temp 

U C 

22. 50 

24.89 

25. 00 

23. 55 

37 . 50 

27.31 

26. 08 

20. 116 

9009 

Analog Mux A Converter 

TOC 

26. 0 1 

21. ih 

26. 20 

26.32 

26.35 

26. Jo 

26. 35 

26. 35 

9010 

Analog Mux B Converter 

TOC 

44 

44 

44 

44 

4 * 

4 4 

44 

44 

9011 

A/D Converter A Voltage 

TOC 

lO. 00 

lO. 07 

10.07 

10,07 

10.07 

10. 41 7 

10.07 

10. 07 

9012 

A/D Converter B Voltage 

TOC 

*4 

4 4 

44 

4 4 

44 

4 4 

4 4 

• 4 

9013 

Analog Mux A/D Converter Temp 

*C 

25. 00 

26.83 

27. 40 

25, 03 

32.50 

27.38 

27.47 

28. 19 

9014 

Preregulator A Voltage 

TOC 

19.93 

10. 05 

10. 04 

19.08 

20. 00 

10. 89 

10. HO 

19. 03 

9015 

Preregulator B Voltage 

TOC 

*4 

44 

44 

44 

44 

44 

44 

44 

9016 

Reprogrammer Temp 

•c 

22. 00 

22.50 

22. 53 

22. 50 

32. 18 

23.61 

23. 11 

25. 93 

9017 

Memory A Converter 

VDC 

6.00 

5.09 

6. 00 

5. 97 

6.00 

5.07 

5. 07 

5. 07 

9018 

Memory A Temp 

X 

17. 51 

17. GO 

17.50 

17.50 

19. 92 

16.83 

16, 69 

17.50 

9019 

Memory B Converter 

TOC 

44 

44 

44 

44 

*4 

44 

44 

44 

9020 

Memory B Temp 

T 

17.68 

17.63 

17.51 

17.50 

20.61 

17.05 

16.07 

17,51 

9100 

Reflected Power (Nmtr A) 

dBm 

11.95 

12.32 

12.38 

11.37 

13. 86 

12. 13 

11. 7H 

12.50 

9101 

Xmtr B -20 VDC 

TOC 

-19.75 

-19. 76 

-19.75 

-10*64 

10.75 

-10.76 

-19, 75 

-10.75 

9102 

Xmtr B -20 VDC 

TOC 

44 

44 

44 

44 

4 4 

44 

44 

4 * 

9103 

Xmtr A Temp 

°C 

20. 95 

21. 14 

22.01 

21.08 

41.08 

25. 02 

25. 17 

20. 58 

9104 

Xmtr B Temp 

X 

21.69 

21.95 

22.76 

22.01 

43. 10 

27. 11 

26. 35 

30. H8 

9106 

Xmtr A Power Output 

dBm 

25. 12 

20. 35 

25.24 

25.00 

25. 10 

24.71 

24. 5ft 

21. 62 

9106 

Xmtr B Power Output 

dBm 

4 * 

44 

44 

44 

44 

4 * 

44 

44 


♦♦Units not used since prelaunch 
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SECTION 7 

ORBIT ADJUST SUBSYSTEM (OAS) 





The Orbit Adjust Subsystem has been fired 51 times, 26 times using the -X thruster and 25 times using the 
+X thruster. 

The subsystem pressure/temperature parameters continue to be normal. There are 64.43 pounds of 
hydrazine fuel remaining from an initial pre-launch load of 67.00 pounds. Figure 2-1 shows spacecraft 
ground track drift from standard orbit tracks and the effects of orbit adjustment. Table 7-1 is a summary 
of OAS performance to date, and Table 7-2 gives average telemetry values for the off (quiescent) state. 



Table 7-1* Landsat-1 Orbit Adjust Summary 
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Table 7-2. Land sat-1 OAS Telemetry Values 
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MAGNETIC MOMENT COMPENSATING ASSEMBLY (MMCA) 


From launch through this report period Landsat-l's MMCA has been energized eleven times in seven 
orbits, i.e. , Orbits 73, 85, 110, 220, 11181, 11185* and 11186*. The MMCA was operated in the early 
orbits to reduce +Roll pneumatic gating. (*Energi/.od 3 times in one orbit). 

In Orbits 11181 and 11186, it was energized in the plus and minus Yaw dipole configuration respectively 
in order to save freon gas by reducing the amplitude of the Pitch flywheel orbit frequency oscillation. In 
a short successful test during Orbit 11185 the plus Boll dipole was temporarily energized to determine if a 
positive roll dipole at the poles could unload the pitch flywheel. Upon test completion the Roll dipole was 
returned to 500 pole -cm. 

No dipole adjustments were made during this report period. 

The current dipole values are: 


Pitch 

+2950 Pole-Cm 

Roll 

-500 Pole-Cm 

Yaw 

-3600 Pole-Cm 


Telemetry Measurement shown in Table 8-1 shows that the dipoles are holding steady without drift. 

Table 8-1. MMCA Telemetry Summary (Landsat-1) 


Number 

Name 

Units 



Orbits ] 

35 

5099 

10182 

15254 

20304 

22928 

24618 

25050 

25455 

4001 

A1 Board Temp 


19.77 

19.03 

19. 11 

H; 59 

10.09 

18.05 

15. 50 

15.00 

10. 14 

4002 

A2 Board Temp 

•c 

23. 58 

23. 05 

23. 13 

21.83 

21.05 

22. 20 

20.08 

20. 17 

20,00 

4003 

Hall Current 

TMV 

3.48 

3. 48 

3.48 

3.47 

3.48 

3.47 

3.47 

3.47 

3, 1“ 

4004 

Yaw Flux Density 

TMV 

3.11 

3.11 

3.15 

4.02 

4.03 

4. 04 

4.04 

4.04 

1, o) 

4005 

Pitch Flux Density 

TMV 

3.13 

2.51 

2. 52 

2.52 

2.52 

2. 52 

2. 52 

2. 52 

2, 5 2 

4000 

Roll Flux Density 

TMV 

3.19 

3. 19 

3.20 

3. 28 

3.28 

3. 28 

3.28 

3.28 

3.2* 


LS-1 


N-i/2 
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SECTION 0 

UNIFIED S- HAND/ PREMODULATION PROCESSOR (USD 'PMP) 

The USB Subsystem performed all fundi o’ is nominally during this period. 

Table 9-1 shows telemetry values since launch. All are nominal. 

Figxire 0-1 shows the USB power output history since launch. Figure 9-2 shows AGC readings at 
Goldstone Tor a constant reference orl.it in each cycle since launch. . '11, e scatter of data points 
reflect variations in the ground station calibration and readout. 

Table 9-1. Landsat-1 USB PM P Telemetry Values 


Functions 

Name Units 35 0099 10592 

USB Rcvr AGC DBM -122.78 -131.99 -129.81 
USBXmtrPwr \vrs 1.60 0.29 1.54 

USB Rcvr Error KHZ 21.79 -21.32 -23.20 

USB Xpond Temp DGC 22.92 22.04 25.64 

USB Xpond Press PS1 15.91 15.91 15.92 

USB Xrntr A -15V VDC -15.20 -15.20 ** 

USB Xmtr B -15V \T)C ♦+ ** -15.20 

USB Range -15V VDC -14.76 -14.76 -14.58 

PMP Pwr A Volt VDC -15.12 -15.18 ♦♦ 

PMP Pwr B Volt VDC ♦» .♦ -15.12 

I PMP Temp A DOC 30.44 30.23 20. 00 
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SECTION 10 

ELECTRICAL INTERFACE SUBSYSTEM (EIS) 
LANDSAT-1 
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SECTION 10 

ELECTRICAL INTERFACE SUBSYSTEM <KIS> 

Auxiliary Processing Unit (APU) consisting of Search Track Data, Time Cock- Data, and Backup Timers, 
operated satisfactorily throughout this report period, Telemetry lor the API' is shown in I aide Id- 1 • 1 he 

APU Is in Normal mode. 


Table 10-1, Londsal-1 APU Telemetry Functions 



The Power Switching Module (PSM), containing the switching relays for power to Orott Adjust, MSS. WliVTR 
No. 1 and No. 2. , ItBV and PRM, functioned normally. The MSS power circuits have been operating on a 
regular basis throughout this report period. The power relay for the IIBV remained in a failed dosed con- 
dition since Orbit 196. 

The Interface Switching Module (ISM) performed all switching normally during this report period. 
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SECTION 11 

THERMAL SUBSYSTEM (T11M) 
LANDSAT-1 


THERMAL SUBSYSTEM (HIM) 


The Thermal Subsystem continues to operate satisfactorily. 


Since the time of launch, the right sun sensor on Landsat-1 has registered temperatures higher than 
expected This is due to the pi Hicular location and bonding techniques used for the sensor. During 
Orbit 4396 (3 June 1973) telemetry function 7101 (THM TH07 ST1) became disabled when four 
telemetry gates mounted on one integrated circuit chip failed. 

Landsat-1 experiences an annual cycle of high and low temperatures due to a combination of high sun 
intensity and sun angle, and to longer satellite days. The cycles of sun angle and length of satellite 
day reach higher and higher peaks in successive years due to the drift in the satellite's orbital plane. 
During February 1977, Landsat-1 experienced high temperatures, especially along bays 11 through 17, 
which are normally warmer than others. 


During this report period the sun intensity ranged between 0. 989 and 0.969 of the mean annual value 
and the spacecraft temperatures decreased. Figure 11-1 shows a typical thermal profile for average 
bay temperatures of the sensory ring at the end of this report period. 


Table 11-1 shows average analog telemetry values from data recorded on the NBR, for selected 
orbits since launch. 


The compensation load configuration on Landsat-1 has been switched several times to balance tern 
peratures among spacecraft components. A history of compensation load switching s g ven n 
Table 11-2. 


Table 11-1. Landsat-1 Thermal Subsystem Analog Telemetry 
(Average Value of Frames for Data Received in NBTR Playback) 
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Function 7010 became invalid after an integrated circuit chip failure in the TMP cant Orbit 4396. 
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SECTION 12 

NARROW BAND TAPE RECORDERS (NBR) 


Narrowband Rccordcr-A operated satisfactorily during this report period, and has provided coverage lor 
MSS real-time operations as well as approximately 2-1/2 hours daily of normal orbital telemetry recording 
and playback functions. 

Table 12-1 gives cumulative operating hours for both recorders by modes, and Table 12-2 gives typical tele- 
metry values. 


Table 12-1. NBR Operating Hours by Modes, 1-andsat-l 


NBR 

ON 

OFF 

Playback 

Record 

A 

17,980 

25, 960 

722 

17, 258 

B* 

11, 909 

12,666 

476 

11,433 


♦Not used since Orbit 15,252, 22 July 1975 


Table 12-2. Narrowband Tape Recorder Telemetry Values, Landsat-1 



Function 



Typical Tele mein Vah 

es - c irbita 




No, 

Name 

0 

3750- 

3751 

10802 

15250 

20375 

22928 

24015 

25030 

2530s 

10001 

A - Motor Cur* (ma) 
Record 

UK). 10 

180.20 

180.31 

192.03 

190.20 

183.20 

184.34 

180.20 

1 w 3. 20 


P/B 

180.00 

178.09 

180.00 

N, A, 

192.00 

180.41 

18G.41 

178.30 

198.41 

10101 

B - Motor Cur. (ma) 
Record 

103.20 

193.04 

198.95 

198.95 

♦ 

♦ 

• 

* 

♦ 


P/B 

188, 18 

185.44 

187. 89 

202. 1 

* 

* 

» 

♦ 

♦ 

10002 

A - Pwr hup* Cur. (ma) 
Record 

320. 50 

338.20 

339.81 

313.24 

313.20 

343.18 

343,18 

343.24 

341.74 


P/B 

535. ?8 

508.38 

507.75 

N. A. 

572. 9u 

570,97 

507.90 

569.48 

570.97 

10102 

B - Pwr Sup. Cur. (ma) 
Record 

317.02 ! 

330.05 

350.00 

340.75 

♦ 

* 

♦ 

♦ 

* 


P/B 

570.78 

553.03 

507. 50 

580.51 

* 

• 


0 


10003 

A - Hoc, Temp. (DGC) 

25. 17 

34.40 

23.00 

22.00 

20. 80 

23.43 

22. 02 

22, 20 

22 ss 

10103 

H - Hoe. Temp. (DGC) 

21.58 

23.41 

23.41 

23. 18 

18.411 

21, JO 

17.4;. 

1 7 . 59 

Is . 40 

10001 

A - Supply (VDC) 

>21. 17 

-24. 14 

-24.02 

-2 1.02 

-2 1.00 

-24. 

-24. 50 

-24.57 

- 24. 5* 

mini 

H - SujipK (VDC) 

-21. *11 

-21.51 

-21.29 

-24. 57 

-2i. To 

-21.71 

24.71 

-24.71 

-24.72 


N.A, - Data not available* 

♦ - No tiata. Nim-tt out ot .service 




SECTION 13 

WIDEBAND TELEMETRY SUBSYSTEM (WBTS) 
LANDSAT-1 
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SECTION la 

WIDEBAND TELEMETRY SUBSYSTEM (WBTS) 

The Wideband Telemetry Subsystem ha. operated nominally in u,,. report period. 

Table 1:1-1 shows typical telemetry values since bunch. All are nominal. 

Station ,‘Z2 “ »' ■»*"*= red, eel, varlallon, in Mu 


1 ground 


LS-1 


i:i-i 


Table 13-1. Wideband Modulator Telemetry Values, Landsat-1 
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(1 ) Satis factory if not - U. 0 to +14. 0. (2) B Power Supply not yet used in orbit 
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SECTION 14 

ATTITUDE MEASUREMENT SENSOR (AMS) 
LANDSAT-1 ' 


SECTION 14 

ATTITUDE MEASUREMENT SYSTEM (A MS* 


The AMS aubayntem wan launched in the OFF mode and one raized in < nl.il ii. Hh performance binee 
Orbit (i hn a Iiccn witl)out incident. Attitude menmiromentH made with the AM! an; in itond nnieemeni 
with ACS fine attitudo error moasumnenla. 

Table 14-1 gives typical AMS telemetry valucH. All are nominal. 

Table 14-1. Enndsnt-1 AMS Temperature Telemetry 





















SECTION 15 


WIDEBAND VIDEO TAPE RECORDERS (WBVTR) 
LANDSAT-1 
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I 
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SECTION 15 

WIDEBAND VIDEO TAPE RECORDERS (WBVTR) 

WBVTR-2 Ims not boon operated since Its falluro In Orbtt 148, 3 August 1972. 

WBVTR-1 woe removed from operational service after Orbit 9881, 2 July 1974, because of high minor 
frame sync orror counts. The recorder has remained taactive since suspension of engineering tests 
after Orbit 10861, 10 September 1974. 





SECTION 1C 

RETURN BEAM VIDICON (RBV) 

The RBV has not been reactivated since Orbit 190, but It Is capable of operation through Individual 
component power switching. An assessment of the RBV performance was given in ER1S-1 1 light Evalua- 
tion Report 29 July to 23 Octobor 1972. 



SECTION 17 

MULTISPECTRAL SCANNER SUBSYSTEM (MSS) 
LANDSAT-1 




MUI.TtSPECTRAI. SCANNER SUBSYSTEM (MSS) 


II, t . mss Subsystem is now operating in only three of its four spectral hands, all above u.O micro- 
meters wave length. Rand l (0. S to o. «> micrometers), the green band, was turned off because oi 
a failure, probably in the ^15V power supply, on March 3, lb? i during Orbit 234so, 

MSS was returned to service, 3 bands only, during Orbit 23!»0!i on 7 April !!>??. The Cal Imnp 
current shows a drop from 1. 12 to 1.10 TMV. but this telemetry point reflects ground returns 
from other current to cause this apparent drop. Computer printouts of sensor response to cal 
lamp generation of the cal wedge show identical response level before and after the failure. The 
1 >, ydc supply shows a rise of 70 ma, consistent with the hypothesis of a partial short in the a 5 
VDC power supply . 

Figure 17-1 shows the number of scenes imaged at each geographical location in he first three 
years of o|)eration. Figure 17-2 shows the numlier of scenes imaged since the first three years. 

Figure 17-3 shows scenes imaged in this report period. In these maps, only those scenes 
received by IT. S. ground stations are shown. Scenes transmitted to Canada. Brazil and Italy 
(44'i of total) are not shown. 

Tabic 17-1 shows typical MSS Telemetry Values for this report period. Table 17-2 shows the historx ol 
sensor response to a constant input radiance level. Each sensor is sampled at 6 radiance levels, and 
all show essentially the same trends. Only one of these levels (the second highest) is listed :n 
Table 17-2. Sensor 20 has declined most (24 r .) since launch. This is twice the average sensor decline. 

l . jnt* length history is also shown in Table 17-2. 

Sun calibrations, performed evert two weeks, continue to show nominal periormance. 
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Figure 17-1. Computer Map of MSS Scenes for 
First Three Years Operation - Lands at- 1 
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Figure 17-2. Scenes from End of Three- Year 
Period to Present Quarter - I^andsat-l 


SH* page B. 
0F POOR WJAwty 


1 7-;>. o 


*F 2 


OP POOR QUALITY 


POT.DOUT FRAME J 


ysssss* afj- zfti '/m'zstssa 27? sSS’*# ;Ss55ssss4 sitHHSi “ststut iHiHVr^’xSu ?,i 


*-» ►» ft)*-* ***-»►»* 

-<W ►- rv •- ft* *■ 

» f\J *-»ftJ 4 *f\)M» 0 »-**»*' 

* h t'futvrvfv*-**-**** 

• H M** ftj (CIV »U ft,*- *- ► 

i- *» ►» fU *-► IV ft)*“» *■ 
*- ** ft)** *- ** WM *■ 


**** ft!* 

- f* ft* IV ► 

* njro *» *- 

- MfU ** 

* fyio ►* 

* MM 




iv ♦- «v> 


. • - ft. Ik #-» f| 

L ft» ft, ~ H, U, ft» ft* ft 

w ( v, w *- ft- u< ftj tv ♦■* ft 

O tv ft *♦ ft- tv ft.' *\< fts t 

aftjw'w'tuj-virvft* 4 

i*waivv«*umv 4 
^ UMi # ft. W ft* 4 
ft Ui U> i«j 4 ft k b <1 



s -if 


Vi- 


. ‘•s* ztc\ 

T **t f®k.u ?• ; ‘'j *'* y I 


IV 

t. 


i?o: 


m 


CUOUCOOVOO OtJt»Ot)OOOCOt)t> CCIO c tit, UC Off UO UOUO Otic Li (JLC'OOOOt'CLLOOLULtlOLtJLL UL l;L L utl CfL I o O 


ooooo o o o on ooooo oo oooon . 

OOOOOOOO OO UOtlCOOOOOO U t 


• ouot 
< to t> o • 


» O oo OOOOOOOi 
■ O OO O O O O t » o O t 


t OO O Ot t)l 


l UOUOQOOO»Vl**< 4 l»M 4 4 »>M«»'t 4 tfil > 4 ' 


itioooot'U* ot 


>OU 9 OO » 


<>« ft. I 

> o* • rv i* i 


Mf.norrr frami y 


■out** » » ir * 


ru at a» u» **♦*••*•** <r ** i (mu* m n» **** ♦•* ** ♦* *-»• 

t>f< # iwtvuu) iPte.fl’O *t« 9 u*Ut m*- * utaiii UNwy aict ui *ft tri, rv *- # u>*- «> *>^a#u**v*iviv»ti'UiOt * ui** «* w> -m) • u- an > ui t» it i», <«. 
r a* «4> Oi *♦ -m ui vt> ai ** -4 w vt Jim su w o»** w»tjV(u«t*ua^wi|{itru«>*u sw » pi»« *m« wut <<. i**- vw>v,<ru®*«ic*ai«* « > u a> '* * < i • in 


M f>. H. n: *-»-•» 

* U. ♦•« > ft N( 

v a *♦ uu* v- w ♦ 


;* *♦ *• ** at ** 

*? ** ** at at** 

* •* n»a> ►* *♦ 

■**♦** ai at ** 
.-*»*** at a ►* 
0** ** at at 
*»**-- w 
■■* t» ** fu 


* **♦* ♦* at 

« ** at at at at *- ►* * 


** ** IV Oitv ** i 

****** at at u * 


t at ui 
J MUt 
t at ut 
> v *t 

H MW 
Of Ut 


it h At Wht # I* Ui Ui Ui *-***— a,** a ** ♦* 

»Hnu#»w*ufl)wti ** at ** atut at** ** 

tt**n>(it #w w*> <viv mu ** tv *— ivw uium 


iv at w 

V V *t 

ut ut ♦ 
w ui ft 
at ut ft 
at a> u> 


at at 
v V 
at ut 
at ut 
*• ut _ 
** Ut ut 

** ui to 


ui utut ft ft ut ut at at ut ut ut** at ** ** 

ut ut ut ft ftwut at a» t»t ut w** at** ** 

at ft at ut ft ut ut ww ww w** tv*** »* 
V ft V *1 ft V «t V*i*t*l*>-*V*»* 

at ftatutft ftutuiu)**uiw>**** ** ** 
ututatutft ft ♦ ui ui ** ai ut at** *- ** 

ut ft at ut ut ut ft ut ut ** v ut at ♦* ** ** 

♦ ut ♦ ut ut ut ut ai ** at ut at ** 

_uiutftutwuiuiai****ui ut** 
ut uta> utut utut uta> ** at ut** 

ut utatutututut ut at ** at ut** 

ui a* ** at ui** 

nh at w** 

at ut** 

ut** 


** ** UI Ut Ut 


** Ut Ut ft 


VI <V 11 

*- at at r 
** at ut (i 

* «tlt 

at at u> v 
ut at at % 
ut at at (t 
ut «v at * 
mat at ► 
ut at at * 
ui at at - 
utat at 
at**** 


* a at 

t a ui 
t iv ut 


Ut** IV ** 

u*** at ** 

i ♦ iv at ** 

i ♦ a at*** 

t # at **►****■ 


P*Ta * **»!>* tvCut ** ra i;: , 

t**t f 8 LL 0 «*lNu "A^ m 3 . m A \» *A<rS *t w fc 9 ?T*tS ^0 ►&* £AO *«AWp # 




I M A 

a & * r r - i 

Sv*»£ w a£ + J 

bit] 

PfctlC 

1 0 > 
AJ-CC^T 



tota,i 

1 ibifiSb 

105 0^4 

3130 

1^00 

1 *u* 

l*«)b 

»•**> 

*38», 


u95D 

I 

- A i ^ H 

in 

y 

30t *3% *V34 

A * A 

*n 

t *. A A * f 

%:% 

not 


i* 1 

5?A tju 

113 


M 

4<» a6 0: 

tt 


.■SJo v. «j v ti vi c> t_>o o t.t c< c> vt oo o uv o <j <j «.* .» o o «j c>« *> t* «-*« * t < tmotititMidot' or i ooat ot.‘ «> « * < cc o ao«.o 

mm ** ** ****** ** ** *» ** ** ** ** at ******** ** ** ** M ** mmmhmmmmmmmm 

3 g f (f t 4 -UOOOOOOUft OO OOOOOO OOOOO tfftUO *♦• U ft UJ <* ft tTIMIMfn (Uft<a^ft'tUtftVviMUUt9<aftl* 9 v V IM) *B 

“Jtittl'l t' t.< t) «_ *t < UCOt IJUOItt'OCM't ftit't’C-ta « t ♦ % twit f « ' t ti tt t * « t ) t> t t. « * t > t t. t t * . ♦ t * tit < 




ORIGINAL PAGB & 
OF POOR QUALITY 


rr 



STT 



VOIMUT fra we ^ 


»>> f*> h. ♦- ► • 






t'UtMJOOt 1 OOUtitlt' tit. 


>t)UOUCO(.Ul 


t'O^CL UC O C « 

’ Oti oc* iyu(J)«»uu ot< out 
o o c< c t.i t ’ tj u t. «_ r. uc i. i « 


; o ci c o C> O ct < 
I Dot i o C> O O • 
• OC i. »it. Cl I *. 


.• « > o no tin « 
0 4 t Ul,( « 


ORIGINAL PAGE lb 
OF POOR QUALITY 


1 inure I 7-;i, Iniupuk-t 
This I V i i« m I - 


Map nj \ 
I | 



Nnroo 
rolM 2 l 
i.i ic r\n i 
SCAN Milt MIC. I 
SCAN Milt Hit. (nil l 
Ito'l Sill 1 list, I 
I t >PT l T 
MCX I 
PWH SIC 1 
SCAN MIU l >lt« ICC 1 
SCAN MIU USC, 1 
MUX -0 VDC 
AVI*: DUNS DATA 
CAl lAMl'CTH A 
IUN1) 2 j_\7i YDC 
HAND 4 j _\ 5 VDC 
ydc tu*:c. 

- Ill YDC KKC OUT 
HAND 1 1! V A 
HAND 2 HY A 
BAND 3 HY A 
SHUT MOT CON OUT 
A D SUPPLY 
SCAN MIH HKC» V 
HAND 1 _15Y 
HAND 3 * 1 5 \ 

-15 MIC TKU 
5 \DC I .CX ilC HLU 
-13 VDC HKC, <CT 


Table 17-1, MSS Telemetry Values 
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APPENDIX A 

LANDSAT-1 ANOMALY LIST 
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Spacecraft was normal 
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26410 


•26024 

-26J37 

"26Q5t 

-26J6S 

*26q79 

*26093 

26107 

"26181 

26135 

-26149 

*26163 

•26177 

*26191 

*26205 

•26219 

•26233 

26247 

2626i 

26275 

26288 

2630? 

26316 

2633 0 

2634a 

2635m 

2637? 

26386 

26400 

26414 

26428 


• • Si 
% •' 


B-10 
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JL 






1 


I 


I / 


LANDSAT-l 

0CTtl977 













V • 

— f- 

• ••Ml 

-4-QHT -» 

Slight - 

4 

SPaClCKAFt f 

-RE^rRENCE 

ref 

cycle 

1 

1 

Date 

4 

day i 

DAY 

1 

m « 

OKdUS | 

ORBITS 

DAY 


1 

* • 

• • 

| 

• •••< 
i 

9 • « 

I 

274 | 

•^•••••* 

1896 

1 

26429-2644? 1 

1- 1* 

1 

108 

1 


? 

i 

276 | 

1897 

4 

26443-26456 | 

15- 28 

2 

106 

I 

| 

a 

| 

276 | 

1898 

4 

26457-2647o | 

29- 42 

3 

106 

1 



4— 


-273— f- 

— 1899 — » 

26471-26484 f- 

4?-- 56 

4 

106 

t 

| 

5 

| 

278 | 

1900 

1 

26435-26498 | 

57- 70 

5 

106 

1 


— 6 

t 

279 | 

1901 

4 

26499-26512 | 

7i - 84 

6 

106 

1 

| 

7 

l 

280 | 

1902 

4 

2&513-26d26 | 

85- 98 

7 

106 

1 


A 

4 

261 | 

1903 

4 

26527-26539 | 

99-111 

8 

106 

1 

| 

9 

| 

262 | 

1904 

4 

26540-26553 | 

1 1?-125 

9 

106 

1 


10 

4 

283 | 

1905 

4 

26554-26567 | 

12A-139 

10 

106 

1 

| 

11 

4 

284 | 

1906 

4 

26566-26581 | 

14n-l53 

11 

106 

1 


1? 

4 

265 | 

1907 

4 

26532-26595 | 

154*167 

12 

106 

1 

| 

13 

4 

286 i 

1908 

1 

26596-26609 | 

168-181 

13 

106 

1 

— j,_ 

- 1* 

t 

26? \ 

1909 

4 

26610-26623 | 

182-195 

14 

106 

1 

| 

16 

4 

288 | 

1910 

1 

26624-26637 | 

19A-209 

15 

106 

1 


1 A 

4 

289 j 

1911- 

4 

26638-26651 | 

210*223 

16 

106 

1 

| 

17 

i 

290 | 

1912 

1 

26652-26665 | 

224-237 

17 

106 

1 

| 

18 

I 

291 | 

1913 

1 

26660-26679 | 

238-251 

18 

106 

1 

| 

19 

| 

292 | 

1914 

1 

26080-26693 | 

1- 14 

1 

107 

1 

i 

SO 

4 

293 | 

1915 

1 

26694-26707 | 

15- 28 

2 

107 

1 

\ 

21 

( 

294 | 

1916 

1 

26708-26721 | 

29- 42 

3 

107 

1 


2? 

4 

295 | 

191? 

4 

26722-26735 | 

. 43- 56 

4 

107 

1 

| 

23 

4 

296 | 

1918 

1 

26736-26749 | 

57- 70 

5 

107 

1 


24 

4 

297 | 

1919 

4 

267.50-26763 | 

7l« 84 

6 

107 

1 

| 

26 

1 

298 | 

1920 

4 

26764-26777 | 

85- 98 

7 

107 

1 

| 

26 

4 

299 | 

1921 

1 

26776-26790 1 

99-111 

8 

107 

1 

I 

27 

4 

300 1 

1922 

1 

26791-26^04 | 

112-125 


107 

1 


.28 

-J 

301 1 

1923 


26605-26818 1 

126-139 . 

... 10 

107 

1 

I 

29 

4 

302 | 

1924 

1 

26619-2683? | 

140-153 

11 

10? 

1 


30 

4 

303 | 

1925 

1 

26632-26646 | 

154-167 

1£ 

107 

1 

1 

ai 

4 

• • < 

304 | 

1926 

1 

m m ‘ 

26847-2686Q | 

168-161 

13 

107 

1 

• • 







< ! i ! I I ; ! f 

I - — - - -- 


IANDSAT.1 
OtC» 1977 


• * 


* QMr 

»•< 

1 

ei-!GHT-4- 
DAY | 

cPaTl C k AF t i 

-REFfRENCE 

BrBITS 

REF J 
DAY | 

cycle 

MU 

t 

1 

date 

1 — 1 1 
i Day 

8KB ITS | 

p • 

1 

i 

1*335' 

1 

1957 

1 

27280*2729? | 

99-111 

8 1 

10* 


? 

1 336 

1 

1958 

1 

2729J-27306 | 

11?-125 

9 1 

109 

1 

3 

1 337 

1 

1959 

1 

27jo/«2732o 1 

126-139 

to 1 

109 

— 

--4 

1-338 

. | * 

i960- 

* 1 

-27321*27334 | 

14o-l53 

it i 

109 

1 

b 

1 339 

1 

1961 

l 

27335-2734* | 

lS^-167 

12 | 

109 

1 

6 

1 340 

1 

1962 

1 

27349-27362 | 

16*-181 

13 1 

109 

1 

7 

1 341 

1 

1963 

1 

27363*27376 | 

18?-195 

14 | 

109 

1 

8 

| 342 

1 

1964 

1 

27377-2739o | 

196-?o9 

15 1 

109 

1 

9 

1 343 

1 

1965 

1 

27391-27404 | 

210-2P3 

16 | 

109 

— 1 .. 

10 

1 346 

1 

1966 

1 

274Q5-2741* | 

224-237 

17 | 

109 

1 

It 

1 345 

1 

1967 

1 

27419-27432 | 

23R-251 

18 | 

109 

1 

IP 

1 366 

1 

1968 

1 

27433-27448 | 

1* 14 

1 1 

110 

1 

13 

* 347 

1 

1969 

1 

27447-2746Q | 

1*5- 28 

2 1 

110 

— i 

1* 

4 348 

1 

1970 

1 

27461-27474 | 

29* 42 

3 i 

110 

1 

15 

4 349 

1 

1971 

1 

27475-2748* | 

43- 56 

4 1 

110 

» 

lb 

4 350 

1 

1972 

1 

27489-2750? I 

57- 70 

5 I 

110 

1 

17 

1 351 

1 

1973 

1 

27503-27516 | 

7i • 84 

8 I 

110 

1 

1* 

4 352 

1 

1976 

1 

275l7-2753 0 | 

85- 98 

7 1 

110 

1 

19 

1 353 

1 

1975 

I 

27531-27543 | 

99-1 1 1 

8 1 

110 

1 

20 

4 356 

1 

1976 

1 

27544-27557 | 

11?. 125 

9 I 

110 

1 

Pi 

1 355 

1 

1977 

1 

2755o-H757i | 

126-139 

10 1 

110 

1 

P? 

1 356 

l 

1978 

1 

27573*27585 | 

14o-l53 

11 1 

110 

1 

P3 

1 357 

1 

1979 

1 

27536-27599 | 

lbif- ie»7 

12 | 

110 


PA 

1 358 

1 

1980 

4 

27600-27613 | 

1 6*- 1 81 

13 1 

110 

1 

P5 

4 359 

1 

1981 

1 

27614-27627 | 

lfe?-l95 

14 | 

110 

1 

26 

4 360 

1 

1982 

1 

27628-2764J | 

196-209 

15 | 

llo 

1 

P7 

1 361 

1 

1983 

1 

27642-27655 | 

210-223 

16 | 

110 


P& 

4 362 

1 

1984 

1 

27656-27669 | 

224-237 

17 1 

110 

1 

P9 

1 363 

1 

1985 

I 

27o7u-27683 | 

23A-251 

18 | 

llo 

4 

30 

4 364 

1 

1986 

1 

27634-27697 | 

1- 14 

1 I 

111 

1 

m m 

31 

4 365 

1 

»«« 

1987 

1 

• m 

27698-27711 | 

15* 28 

2 1 

111 


LS-1 B-13 




LAND6AT-1 
JAN* 1978 


I DATE 


l OAY | 


• • m m m »••••*•• 1 

T " g [T GHT— SK AUtCKAF T f-REFFRFNCE. 4 
eiidUS | 8RBITS | 


I 1 

• 2 

I 3 


I 

4- 

I 

I 

I 

I 

4 

I 

I 

I 

I 


I 

I 

— . 4 

I 

1 

I 


b 

A 

7 

a 

9 

10 
11 
1? 
13 
1* 
IS 
1 A 
17 
1® 

19 

20 
21 
2? 

23 

24 
2b 
2A 

27 

28 

29 

30 

31 


I 

4 

I 

4 — 
4 

l 

4 

4 

I 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


4 


I 


1 
2 
3 
44 
5 
A 

7 

8 

9 I 

10 I 

11 I 

12 I 

13 | 
1* 4 

15 | 

16 |- 
1* I 

18 I 

19 I 

20 I 

21 I 

22 | 
23 I 
244 | 

25 | 

26 | 

27 | 

28 | 

29 | 

30 I 

31 I 


DAY | 

1988 

1969 

1990 

-1991 

1992 

1993 
1998 

1995 

1996 

1997 

1998 

1999 

2000 
2001 
2o02 

- 2C03 
2006 

2005 

2006 

2007 

2008 

2009 

2010 
2011 
2013 
2013 
2016 

2015 

2016 
2017 


REF- 4 CYCLE » 
DAY I 4 


27712-27725 
27/26*27739 
27760-27753 
27756-27767 
277t»«*-2778i 

27782-27796 
, 27796-27608 
27a09"27622 
27623-2783A 
27837-27850 
27851-27866 
27665-27878 
i 27879-27892 
, 27893-27906 
27907-27920 
27921*27936 
. 27935-27968 
I 27969-27962 
, 27963-27976 
27977-27990 

27991-26006 
26wQ5"260l8 

, 26vl*-26u32 

28033-28065 
l 28u8o-28059 
, 28060-26073 
I 26076-26087 
, 2? 66-26101 
i 2elv2-26115 
26110-26129 


29< 

69* 

57 

7i 

69 

99 

112 - 
126 
16n* 
156* 
168 
162 
196 


| 21ft- 

| 226 
| 23a- 

I 1 * 

I 15- 
| 29- 

| 63- 

I 57* 

71- 
85- 
99- 
11?« 
12A 


I 


I l*ft" 


I 


2018 4 26130-2*1*3 


156 
168 
182 - 
196- 


62 
56 
70 
86 
98 
111 
125 
139 
153 
167 
181 
195 
209 
223 
237 
251 
1* 
28 
62 
56 
70 
86 
98 
111 
125 
139 
153 
lb7 
181 
195 
209 


I 


3 
6 I 

5 I 

6 I 

7 I 

8 I 

9 | 

10 I 

11 I 

12 I 

13 4 
16 I 

15 I 

16 I 

17 I 

18 | 

1 I 

2 I 

3 
6 
5 

b 

7 


I 
4 
I 
I 
I 

8 4 

9 4 

10 I 

11 4 

12 I 

13 4 
16 4 
15 | 


111 

lit 

til 

ill 

111 

111 

111 

111 

111 

111 

111 

111 
111 
111 
111 
111 

112 
112 
112 
112 
112 
11 ? 
11? 
112 
112 
112 
112 
112 
112 
112 
112 


I 



B-14 








L 


I 



o u 




LANOSAT-t 
FEdtl 978 


I 32 
I 33 
I 34 
I - 35 
l 36 
1 37 

1 36 

I 39 
| AO 

-4 — 41- 
\ 42 

4 43 

I ** 
4 ** 


4 50 
4 51 
I 52 
4— |3 
4 54 
i 55 
i 56 
4 57 
4 58 


flight 

day 

Toil 

2020 

2021 

2022 

2023 

2024 

2025 

2026 
2027 

—2028- 

2029 

2030 

2031 

2032 

2033 
— .2034- 

2035 

2036 

2037 

2038 

2039 
-2o40 

2041 

2042 

2043 

2044 

2045 
. 2046 


SPALlCKAFt 

eKdlTS 


28144- 
28156- 
28172- 
26186- 
28200- 
26214- 
2 8226- 
28242- 
28256- 
-26270" 
28284. 
28297- 
28311- 
28325- 
28339* 
_28353* 
28367' 
28381* 
28395' 
28409* 
28423* 
28437* 
28451’ 

2846b- 

28479- 

28*93- 

28507 

28581 


26157 

28l7i 

'28185 

•26199 

>28213 

>28227 

■26241 

•2825s 

*28269 

•26283 

•2829ft 

•28310 

•26324 

-26338 

■2635? 

-2636A - 

-263?o 

-26394 

-26408 

•2642? 

•2643A 

-2645o 

*26464 

-26478 

*2649? 

-2650A 

•26520 

-26534 


HETfRE^CE 

ref 

qrbits 

day 



210-223 

16 

224-237 

17 

238*?51 

18 

1* 14 

1 

IS* 28 

2 

29- 42 

3 

43* 56 

4 

57- 70 

5 

7 1 - 84 

6 

8S* 98 

7 

99.111 

8 

112*125 

9 

12A*139 

10 


I4f»-l53 
1 54*1 67 
• 168*181- 
l8?*l 9b 
1 9 A*?o9 
2lr>*2?3 
224-237 
238-25; 

1- 14 
18. 28 
29* 42 
4?. 56 
57- 70 
7l • 84 





LAND6AT-1 


APK»1978 



— 



— 


— 


• m 

- - 

m m m 

• • • • 

m m 


• 

m • 



m • 

+- 

ELI bWT-4— SKAttCKAF T - 


*E?fRenCe 


REF- 

1 - 

4YCLF 


i 

DATE 

1 

DAY 

1 

DAY 

OKDlTS 

1 

• m 

8RBITS 

l 

* m m 

day 

• ••• 

1 

• * 

N0 • 

1 

» m 

m • 

1 

m mm mi 

1 

■ m m 

\ 

mm m m 

91 

• • 

1 

2C78 

28967-28960 

1 

29- 42 

1 

3 

1 

116 

i 


? 

| 

92 

| 

2079 

26981-24994 

• 

49- 56 

1 

4 

1 

116 

! 

1 

| 

3 

| 

93 

| 

2040 

2899O-2900A 

1 

57- 70 

1 

5 

1 

116 

1 

i 

— k— 


— 94 - 


-2081 — 

-29009-29022 


- 7l*-84 

- 1 - 

6 

1 

116 

1 

1 

5 

1 

95 

| 

2062 

29J2J-29036 

1 

86- 90 

l 

7 

1 

116 

1 

1 

- 6 


96 

1 

2083 

29037-29049 

1 

99-111 

1 

8 

1 

116 

I 

1 

| 

7 

1 

97 

| 

2084 

29050-29063 

1 

11P-125 

1 

9 

1 

116 

1 

1 

| 

ft 

* 

i 

98 

| 

2085 

29064-29077 

1 

126-139 

1 

io 

I 

116 

1 

l 

| 

9 

1 

99 

| 

2086 

29078-2909t 

1 

14ft-l53 

l 

U 

1 

116 

1 

i 

JO 

w 

| 

100 

| 

2087 

29092-29105 

1 

154-167 

1 

12 

l 

116 

1 

1 

11 

4 

101 

| 

2088 

29106-29119 

1 

168-181 

1 

13 

1 

116 

1 

i 

| 

12 

4 

102 

| 

2089 

29120-29133 

1 

182-195 

1 

14 

l 

116 

1 

i 

| 

13 

4 

103 

| 

2090 

29134-29147 

1 

196-209 

1 

IS 

1 

116 

1 

V 

1 A 


104 

\ 

2o9l 

29146-29161 

1 

210-223 

1 

16 

l 

116 

1 

I 

15 

4 

106 

| 

2092 

29162-29175 

1 

224-237 

1 

17 

1 

116 

1 

i 

16- 


106 


2C93 

29176-29189 

1 

238-251 


■ 18 

1 

116 

1 


17 

4 

107 

| 

2094 

29 190-29203 

1 

1- 14 

1 

1 

l 

117 

1 

i 

1 

1ft 

1 

10ft 

| 

2C95 

2904-29217 

1 

15- 28 

I 

2 

l 

117 

1 

i 

I 

19 

» 

4 

109 

| 

2o96 

29216-29231 

1 

29- 42 

I 

3 

l 

117 

1 

i 

1 

PO 

4 

110 

| 

2097 

29232-29245 

1 

49- 56 

1 

4 

l 

117 

1 

i 

I 

PI 

4 

111 

| 

2C98 

29246-29259 

1 

57- 70 

1 

5 

I 

117 

1 

l 

22 

w 

i 

112 

1 

. 2099 

29260-29273 

\ 

7 1 - 84 

» 

6 

I 

117 

1 

i 

23 

T 

1 

113 

I 

| 

2100 

2927^-29287 

1 

85- 90 

1 

7 

l 

117 

1 

l 

24 

f 

1 

116 

| 

2101 

29288-29300 

1 

99-111 

1 

8 

l 

117 

1 

1 

25 

T 

1 

116 

| 

2102 

29401-29314 

1 

112-125 

l 

9 

I 

117 

1 

1 

1 

26 

▼ 

1 

116 

V 

1 

2103 

29315-29328 

1 

126-139 

1 

10 

I 

117 

1 

i 

1 

27 

f 

| 

117 

1 

2106 

29429-29442 

1 

160-153 

1 

11 

1 

117 

1 

1 

... ?ft 

f 

-118 

1 

1 

2105 

l 29443-29356 

1 

154-167 

1 

12 

1 

117 

1 

i 

29 

| 

119 

1 

2106 

1 29357-2937o 

1 

168— 10 J 

i 

14 

l 

117 

1 

i 

m 

30 

4 

• mm 

120 

• •••( 

1 

■ m 

2107 

1 29471-29384 

1 

• • 

182-195 

1 

• mm 

14 

• •••' 

l 

117 

1 

t m m 



1 


I 


I 


LAND6AT-1 


*1AVt 1978 


wmmm 

• • 

• • • • 







-GMT 

1-5L1UHT-4 - -SRACfcCbAFT | 

REFERENCE 

REF 

date 

m mm m 

1 

m m 

day 

mmmm^ 

I DAY 

1 OHolTS | 

0RBIT& 

DAY 

1 

» 

121 

1 2108 

29385*29398 | 

196-309 

15 

? 

♦ 

122 

1 2109 

2943^*29 4iJ» | 

210-223 

16 

9 

i 

123 

1 2110 

29413-29426 | 

224-23/ 

17 

— 4 - 


-12 A 

-4 — 2111 

29427-29440 | 

238-251 

18 

fi 

i 

12S 

1 2112 

29**1-29*54 | 

1 ■ 1 + 

1 

6 

1 

126 

1 2118 

29*55-29468 | 

15* 28 

* 

2 

7 

< 

127 

1 2114 

29469-29482 | 

29- 42 

3 

A 

l 

128 

1 2115 

29*83-29496 | 

43- 56 

4 

9 

4 

129 

1 2116 

29497-29510 I 

57- 70 

5 

10 

1 

UO 

1 2117 

29511-29524 j 

7i* 84 

6 

11 

4 

131 

1 2118 

29525-29538 | 

65- 98 

7 

1? 

1 

132 

1 2119 

29539-29551 | 

99-111 

3 

13 

4 

133 

1 2120 

29552-29565 | 

112-125 

9 

1* 

4 

134 

1 2121 

29566-29579 | 

126-139 

to 

is 

1 

135 

1 2122 

29580-29593 | 

I4n-i53 

11 

16 

4 

136 

1 2123 

29594-29607 | 

154-167 

12 

17 

4 

137 

1 2124 

2960°*^9o2i | 

168-161 

13 

1 A 

1 

138 

1 2125 

29b22-29o35 I 

l8?*i 95 

14 

19 

4 

139 

1 2 126 

29o36-29649 | 

196-209 

15 

20 

4 

UO 

1 2127 

29o50-29o63 | 

210-223 

16 

21 

1 

141 

1 2128 

29664-29677 | 

224-237 

17 

2? 

4 

142 

1 2129 

29678-29691 | 

238-251 

16 

23 

4 

143 

1 2130 

29o92-29705 | 

1 • 14 

1 

24 

4 

144 

1 2U1 

29/06-29719 | 

15- 28 

m 

2 

25 

4 

145 

1 2132 

23720-29733 | 

29- 42 

3 

26 

4 

146 

1 2133 

29734-29747 | 

49- 56 

4 

27 

4 

147 

1 2134 

29740-29761 | 

57- 70 

5 

28 _ 

l 

148 

1 2135 

29762-29775 | 

7i - 84 

6 

29 

4 

149 

1 2136 

29776-29789 | 

48- 98 

7 

30 
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INTRODUCTION 


This is the llth repo rt in a continuing series of documents issued at 
to present flight performance analyses of the Landsat-2 spacecraft. 

Document No. Title 

75SDS4214 Lan dsat-2 Launch and Flight Activation 

Evaluation Report, 22 to 26 January 1975, 
Launch through Orbit 50 and Orbit Adjust 
Operation. 

75SDS4228 Landsat-1 and Landsat-2 Flight Evalua- 

tion Report, 23 January 1975 to 23 
April 1975. 

75SDS4255 Landsat-1 and Landsat-2 Flight Evalua- 

tion Report, 23 April 1975 to 23 July 
1975. 

75SDS4266 Landsat-1 and Landsat-2 Flight Evalua- 

tion Report, 23 July 1975 to 23 October 

1975. 

76SDS4207 Landsat-1 and Landsat-2 Flight Evalua- 

tion Report, 23 October 1975 to 23 
January 1976. 

76SDS4248 Landsat-1 and Landsat-2 Flight Evalua- 

tion Report, 23 January 1976 to 23 April 

1976. 

76SDS4263 Landsat-1 and Landsat-2 Flight Evalua- 

tion Report, 23 April 1976 to 23 July 
1976. 

76SDS4278 Landsat-1 and Landsat-2 Flight Evalua- 

tion Report, 23 July 1976 to 
23 October 1976 


launch, and quarterly thereafter, 
Previously issued documents are; 


21 March 1975 


15 August 1975 


10 October 1975 


1 December 1975 


29 February 1976 


14 July 1976 


15 October 1976 


30 November 1976 


77SDS4204 


77SDS4228 


Landsat-1 and Landsat-2 Flight Evalua- 22 February- 1977 
tion Report, 23 October 1976 to 

22 January 1977. 

Landsat-1 and Landsat-2 Flight Evalua- 23 May 1977 
tion Report, 23 January 1977 to 

23 April 1977. 


This report contains analysis of performance for Orbits 11461 to 12732 for Landsat-2. 




SECTION 1 


SUMMARY I.ANDHAT-2 OPERATIONS 


the spacecraft followed predictions. 

All System, continue to perform normally 

Pin sau re Telemetry and Wideband Video Tape Recorder No. 1 (WIN 1 R-l). 1 he l otvara . ta » 
Pressure had begun leaking before launch but will not affect scanner ’ 5°™ 

Scanner Pressure (Function lOOtl) telemetry became erratic in Oibit 2-44 on i July 1. 7 . 

tV,vra-l tailed to rewind iurfn, Orb,, 1021 , 0 duly um 

m». 2 duly 1117.1, when normal operation was resumed »»™M ™“™™ ouU nol ,* 

^nTraV dam“.U Wlur-e ot a second head In Orbit 10064. ,6 danuary 1077. All opera., on 
of WBYTR-l have been discontinued since that date. 

WHVTH-2 surfed to rewind but stopped 

strsr - — « — — 

by a staple operational procedure, 
period. 

-.■be Spacecraft continues to perform ... mission satisfactorily. Table 1-1 shows cumulaUre ln-orl,i« 
pavload system performance. 


HBV Total Scenes Imaged 2!">06 

Avg. Sccnoe/Dny In Operation 7 

Total Area Imaged (million sq. n mi.) 21. 8 

ON TIME (hr.) 24.2 

ON/OFF Cycles 313 

Real Time Images 70 

Vi; Recorded Images 30 

MSS Total Scenes Imaged 187,778 

Avg. Scenes/Day 1 88 

Total Area Imaged (million sq. n. mi.) 1354 

ON TIME (hr.) 2035 

ON/OFF Cycles 12, 755 

% Real Time Images 75 

% Recorded Images 25 

DCS Messages at OCC 1,108,684 

Users 48 

ON TIME (hr.) 22, 004 

WPA-1 % Real Time Mode 69 

% Playback Mode 31 

ON TIME (hr.) 103 

ON/OFF Cycles 671 

WPA-2 % Real Time Mode 70 

% P/B Mode 30 

ON TIME (hr.) 1809 

ON/OFF Cycles 9925 

WBVTR-1 % Record Mode 38 

% Playback Mode 41 

% Rewind Mode 20 

% Standby Mode 1 

Time Head-Tape Contact (hr.) 121. 7 

Cycles Head-Tape Contact 1950 

ON TIME (hr.) 154 

WBVTR-2 % Record Mode 38 

% Playback Mode 41 

% Rewind Mode 20 

% Standby Mode 1 

MFSE Count in P/B ^10 

Time Head-Tape Contact (hr.) 787 

Cycles Head-Tape Contact 10, 016 

ON TIME (hr.) 9<>6 












During this report period, Landsot-2'« ground truck has decreased to within 0,4. r » n.m. longitude 
error at tho equator, 'litis was accomplished bv controlling the ACt> Pilch gates through use of 
the Pitch Position Bias mode. (Sec Section 4 also). Therefore, no orbit maintenance burn of the 
OAS was required during the current report porlod. 

The errors In longitude since launch as a function of tim • and orbit maintenance burns are shown 
in Figure 2-1. Figure 2-2 shows the mean local time at the descending equatorial crossings. 

As of 23 July 1977, Londsat-2 has descending equatorial crossings at approximately 09:08:3!) mean 
local time as opposed to 08:21:23 AM for Landsat-l. A projection of mean local time at the descend 
ing modes for both spacecrafts is given in Figure 2-3. 

The difference in orbital periods between Landsat-l and Landsat-2 caused a drift in the angular 
phasing between the two satellites with Landsat-l converging on Landsat-2. Landsat-l *s orbit was 
adjusted between 20 October 1976 and 28 January 1977 in order to increase the time (angular) 
separation between the Landsat spacecrafts to 29. 73 minutes. Figure 2-4 shows this phasing 
pattern, showing Landsat-2 leading Landsat-l by 00:21:49, an orbital equivalent of about 76*. 

The Brouwer Mean Orbital Parameters for Landsat-2 are given in Table 2-1. Appendix B gives 
ground trace repeat cycle predictions. 
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Figure 2-1. Effect of Orbit Adjusts and Pitch 
Position Bias Orbit Maintenance 
on Landsat-2’ s Ground Truck 




Local Mean Time of Descending Node - Lartdsat- 




Figure 2-3. Predicted Local Mean Time of Descending Node for LS-1 and LS-2, 1976, 1977, 1978, 1979 









Figure 2-4. Drift in the Angular Phasing Between Landsat-1 and Landsat 











Table 2-1. Landsat-2 Brouwer Mean Orbital Parameters 
















SECTION a 



'1 

i 

4 


POWER SUBSYSTEM (J’WRl 


The Power Subsystem on I,andsut-2 has performed satisfactorily throughout this report period. 

The solar arrays continued to provide excess energy above spacecraft anti payload requirements 
and are expected to support the Landsat-2 mission through 1078. The percentage degradation of 
the arrays is plotted as a function of days in orbit in Figure 3-1, along with the pre-launch pre- 
dicted array degradation. The array degradation at the end of 30 months in Orbit was 16. if. , 
which is higher than predicted. The projected values of midday array current arc plotted in 
Figure 3-2. Here the array current is adjusted for sun intensity and array degradation, as well 
as sun angle. Along with the same curve is plotted the actual telemetry values observed until 
the end of the current report period. 


The battery packs on-line averaged 10 to 111 depth of discharge (DOD) during this report period. 
When any battery- reached high charge-to-discharge current ratios (C/D) it has been turned OFF 
for a restoration cycle of a few weeks, leaving 7 batteries on-line at all times. The history of 
these restoration cycles Is shown in Table 3-1. Battery 1 was in such a restoration cycle at 
the end of this report period. All other battery-pack performance remained satisfactory-. Bat- 
tery voltages have been maL. .dined within suitable limits with Landsat-2 power management pro- 
cedure, excess array energy being dissipated through auxiliary- loads. 1 emperatures ranged 
from 16. V to 25. 9°C during this report period. 


The power subsystem electronics have performed well during this report period with all regulated 
voltages stable. Table 3-2 shows major subsystem parameters and Table 3-3 shows power sub- 
system telemetry for selected orbits. Some parameters in Table 3-2 may be slightly different 
from those in Table 3-3 because Table 3-2 uses a power management time span (night followed 
by day), whereas the time span used in Table 3-3 is the playback period from the NBR. 

The shunt limiter on Landsat-2 has operated several times since launch and has held the solar 
array bus voltage at specified levels. 

Figure 3-3 shows the actual variation in sun angle to orbit plane and solar panels for Landsat-2. 
Figure 3-4 is a prediction of the sun angle through 1377 for Landsat-1 and 2. 


LS-2 




Figure 3-1. land sat-2 I (Midday) Degradation Vs Days 




Figure 3-2. Landsat-2 Midday Solar Array Current 












Table 3-1. Landsat-2 Battery Restoration Cycles 
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fablo 3~2, Land Hat -2 Major Power Subsystem Parameters 


Pwr* Mgmt, Orbit No, 


Bntt 1 Max 

2 Chgo 

3 Volts 

4 

5 
0 

7 

8 

Average 

Batt 1 End-of~Night 

2 Volta 

3 

4 

5 

6 

7 

8 

Average 
Batt 1 Chge 
2 Share 
3<%) 

4 

5 

6 
7 
6 

Batt 1 Load 
2 Share 

3<%) 

4 

5 

6 

7 

8 

Batt 1 Temp 

2 In 

3 (°C) 

4 

5 

6 

7 

8 

Average 

S/C Reg Bua Pwr. (W) 
Comp Load Pwr* (W) 
P/L Reg Bus Pwr, (W) 
C/D Ratio 
Total Charge (A-M) 
Total Discharge (A-M) 
Solar Array (A-M) 

S* A, Peak I (Amp) 
Midday Array 1 (Amp) 
Sun Angle (Deg) 

Max R Pad Temp f°C) 
Min R Pad Temp ( b C) 
Max L Pad Temp (°C) 
Min L Pad Temp (°C) 


♦ Data not processed and unavailable 

• * Bat 6 was turned off for a restoration cycle 
♦♦* Bat 5 was turned off for a restoration cycle 
•••♦Bat 1 was turned off for a restoration cycle 









































SECTION 4 

ATTITUDE CONTROL SUBSYSTEM (ACS) 
LANDSAT-2 


SIX I II )N 1 

ATTm’DK (‘ONTHOJ. SUHSYsTliM (ACS) 

Lundsat-2 f s AttltucU* Control Sy; tern performed normally since launch and ha.*, con. j. tenth main- 
tnined corn'ct spacecraft attitude* 

I,o\\ pressure in the Forward Scanner resulting from a pre-launch h ah ha:-* had no riled on tin- 
AC’S System 1 s performance* 

The program implemented in September 1975 to minimize sparrernit ground track drill h\ control 
ling Pilch gating was continued during this quarter* Table M Minima ri/cs tin* Pilch Poj ition Ilia 
mode sequences implemented this year as part of this program* and Figure 2-1 in Section 2 . how: 
the effects of Pitch Italian control on the spacecraft’s orbital around track drift. 


Table 1-1* Candsal-2 Pitch Position Bias (Quarterly Pneumatic Gatina Summary 



Period 

From 

To 

Orbit 

Orbit 

10265 

10020 

27 Jan 77 

22 Feb 77 

10027 

10723 

22 Feb 77 

1 Mar 77 

10724 

10919 

1 Mar 77 

15 Mar 77 

10920 

11220 

15 Mar 77 

6 Apr 77 

11227 

11324 

0 Apr 77 

13 Apr 77 

11325 

11503 

13 Apr 77 

20 Apr 77 

11504 

11685 

26 Apr 77 

9 May 77 

11080 

11991 

9 May 77 

31 May 77 

11902 

12035 

31 May 77 

3 June 77 

12036 

12075 

3 June 77 

6 June 77 


PPB Implementation Duration ( entered 

Sequence About Satellite 

Oi'bit Number Midnight 


N 0 I N 0 > 1 N 0 i2 


About Satellite Resulting Average 

Midnight Number of Pitch 


(minutesi 


Gates per Day 


Alternate Orbits <> to 7 (> P 


12 (i Pi 


to 3 (; P) 


1 to 2 (\ V) 



































































Ah a result of the ground track drift maintenance program, Freon Unable Impulse declined at a 
lower rato as shown In Figures 4-1 and 4-2. 

HMP2 commanded into operation shortly after ACS acquisition as the primary control of the Yaw 
subsystem has functioned normally. 

Both Solar Array Drives (SAD) performed normally and maintained proper solar panel alignment 
with the sun line during .satellite day. Motor voltages and temperatures are within specifications. 

Typically, flywheel duty cycles have averaged seven percent or less. Pitch and Yaw flywheel 
speeds have averaged less than -150 RPM while the Roll Flywheels have averaged h760 RPM. 

Sim transient response due to dual scanner mode operation has been normal. 

Tables 4-2, 4-3, and 4-4 show typical telemetry. All are nominal 


CUMULATIVE GATES X 100 



AVERAGE GATES, DAY WEEKLY TOTAL - 


Nl 


FOLDOUT FRAME \ 


« 





i 




Figure 4-2. Landsat-2 Gating 
Frequency vs Time 
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Table 4-2. Landsat-2 Subsystem Temperature and Pressure Averages 
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Tabic 4-3, Landsat-2 ACS Voltages and Currents 


Function 

Units 

1081 HMl» 1 MTH Volts 

VDC 

1082 RMP 1 MTH Current 

Amps 

1080 RMP 1 Supply Volts 

VDC 

1001 KMP 2 MTH Volts 

VDC 

1092 RMP 2 MTR Current 

Amps 

1090 RMP 2 Supply Volts 

VDC 

1220 SAD RT MTR WNDNC Volts 

VDC 

1240 SAD LT MTR WKDNC Volts 

VDC 

1227 SAD RT -15 VDC Conv 

VDC 

1247 SAD LT -15 VDC Conv 

VDC 

105G CLB + G VDC 

TMV 

1055 CLB + 10 VDC 

TMV 

1057 C LB Power Supply Volts 

TMV 


15, 
2.55 
2.88 2.90 

2,97 2.94 


10191 I 11*7 


Table 4-4. Landsat-2 ACS Attitude Errors and Driver Duty Cycles 


< mbit 


Function 


1041 Pitch Fine Krror 
1045 Pitch Flywheel Speed 
1058 Pitch Mtr Drvr CCW 
1039 Pitch Mtr Drvr C\V 
1030 Roll Fine Krror 
1027 Roll Rear Flywheel SPD 
1020 Roll Fwd Flywheel SPD 

1022 Roll Rear Mtr Drvr CCW 
1025 Roll Rear Mtr Drvr CW 

1023 Roil Fwd Mtr Drvr CCW 

1024 Roil Fwd Mtr Drvr CW 
1035 Yaw Tach 

1033 Yaw Mtr Drvr CW 

1034 Yaw Mtr Drvr CCW 
1221 SAD Right Tach 
1241 SAD Lett Tach 


Pitch Pns. Bins Implemented During This Orbit 
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SECTION 5 


COM M A ND/C I ,OC K SUBSYSTEM (CMD) 

The Command Clock Subsystem operated nominally In this report period. Figure 5-1 shows the 
history of the S/C clock drift since launch. Figure 5 -it shows the cumulative clock drift, 12,50:2 
seconds faster in 110 months; and Figure 5-3 gives drift rate of S/C clock, an average of 0.0*1! 
msec fast per orbit. In tills period, the drift rate is Increasing and is at the average rate of 1.12*3 
msec fast per orbit. The clock of Landsat-2 drifts in opposite direction from the clock of Jjuulsut-1. 

Table 5-1 shows typical telemetry values since launch. All are nominal. 








Table 5-1. Command/Clock Telemetry Summary, 
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SECTION (i Mli POOR QUALITY 

TELEMETRY SUBSYSTEM (TLM) 

Tho TLM hus operated nominally in this report period. 

Table 6~1 shows typical tolometry vnlues since launch, All are nominal, Functions I2<»4 (t hermal Shield 
Temperature), 4002 (MMCA Board 2 Temperature) and 13200 (APU 21 Volt Input) were deieetlve belnre 
launch but verification of these functions in acceptable by adjacent temj>eraUuv and downstream vollar.e 
measurements respectively, 

The memory section of the telemetry matrix remains in the 0,0 mode. 

Table 0-1, Landsal-2 TMP Telemetry Values 


Fune, 

No, 

Function Name 

Unit 

9001 

Memory Sequencer A Converter 

VDC 

9002 

Memory Sequencer B Converter 

VDC 

9003 

Memory Sequencer Temp 

°C 

9004 

Formatter A Converter 

VDC 

9005 

Formater B Converter 

VDC 

9006 

Dig, Mux A Converter 

VDC 

9007 

Dig, Mux B Converter 

VDC 

9008 

Formatter/Dig Mux Temp 

°C 

9009 

Analog Mux A Converter 

VDC 

9010 

Analog Mux B Converter 

VDC 

9011 

A/D Converter A Voltage 

VDC 

9012 

A/D Converter B Voltage 

VDC 

9013 

Analog Mux, A/D Conv, Temp 

°C 

9014 

Preregulator A Voltage 

VDC 

9015 

Prercgutator B Voltage 

VDC 

9016 

Heprogrammer Temp 

°C 

9017 

Memory A Converter 

VDC 

9018 

Memory A Temp 

°C 

9019 

Memory B Converter 

VDC' 

9020 

Memory’ B Temp 

°C 

9100 

Reflected Power (Xmtr A) 

dBm 

9101 

Xmtr A -20 VDC 

VDC 

9103 

Xmtr A Temp 

°c 

9104 

Xmtr B Temp 

°c 

9105 

Xmtr A Power Output 

dBm 

9100 

Xmtr B Power Output 

dBm 


iaaaa 127 ia 


available due to software 
turned on tdnev Pivluimch 
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SECTION 8 

MAGNETIC MOMENT COMPENSATING ASSEMBLY (MMCA) 

The spacecraft was corrected for unbalanced magnetic moments in Orbits 293 and 321 as reported earlier. 
These adjustments were made on the pitch magnetic rod of the MMCA. 

No adjustment to the MMCA dipoles was made during this report period. 

Orbital averages of MMCA telemetry functions for selected orbits are given in Table 8-1. 

Table 8-1. Landsat-2 MMCA Telemetry Values 


Function 

Name 

Units 

Orbit 



50 

2532 

5102 

7641 

10191 

11X72 

12322 

127211 

4001 

A1 Board Temp 

•c 

20*56 

19. H2 

19.47 

19.20 

19. 12 

Is. k 2 

ID. 02 

1 fc . 70 

4002 

A2 Board Temp 

# C 

* 

♦ 

* 

* 

• 

♦ 

* 

* 

4003 

Hall Current 

TMV 

3.40 

3,40 

3.40 

3.40 

.'i. iii 

~ 3. 40 

3.40 

3.40 

4001 

Yaw Flux Density 

TMV 

3.05 

3.07 

3.07 

3. 07 

»7 

3.07 

3.07 

3.07 

4005 

Pitch Flux Density 

TMV 

3.15** 

2,90 

2.90 

2.90 

2. ‘Ml 

2.90 

2.90 

2.90 

4006 

Roll Flux Density 

TMV 

2.99 

2.98 

2.97 

2.97 

2. !l? 

2.97 

2.97 

2.97 


♦Defective Telemetry Function (Pre- launch! 
♦♦Post launch telemetry drift* 
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SECTION 9 


UNIFIED S- BA ND/PRE MODULATION PROCESSOR (USB/PMP) 

The USB Subsystem ban operated nominally in this report period. 

Table 9-1 shows telemetry values since launch. All are nominal, i he transmitter has maintained 
a steady indicated power output of about 1,1 watts since launch, Figui* 9-1 shows AGC readings of 
Goldstone for 2 constant positions in space. The scatter of data joints reflect variations in the 
ground station calibration and readout. 



Figure 9-1. USB (Link •!) AGC Headings at Goldstone with 30’ Antenna - Landsat-2 

1 


I.S-2 


Table 9-1. Landsat-2 USB/PMP Telemetry Values 
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SECTION 10 

ELECTRICAL INTERFACE SUBSYSTEM (EIS) 

LANDSAT-2 

The Auxiliary Processing Unit (APU) consisting of Search Track Data, Time Code Data, and Back 
up Timers operated satisfactorily throughout tills rc|iort period. Telemetry for the API is shown 
in Table 10-1. 


Table 10-1. Landsat-2 APU Telemetry Functions 



♦Defective Telemetry (Prelaunch) 


The Power Switching Module (PSM) containing the switching relays for power to the OAS, MSS, 
\VBVTR No. 1 and No. 2, RBV and PRM, functioned normally. During this report period, the 
MSS as well as WBVTR No. 2 power circuits, have been operated on a regular basis. RBV and 
YVBVTR No. 1 power circuits have been used for limited operation. 

The Interface Switching Module performed all switchings normally during this report period. 
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JSKCTION U 

TIIFHMAL SUBSYSTEM ('HIM) 

The Thermal Control Subsystem in UmdHat-2 has provided satisfactory control of all spaeeerall 
equipments since launch* 

Table 11-1 Rives average subsystem telemetry values for several representative orbits during the 
;10 months of operation of Lamlsat-2* Average temperatures of the season ring bavs an* plotted 
tn Figure 11-1* 

During this report period, the sun intensity varied from o. SIHU to O.IXiti of the mean value and the 
average spacecraft temperatures decreased* 

A history of compensation load switching since launch is shown in Table 11-2. 





Table 11-1, Land a at ~2 Thermal ^absyatom Analog Telemetry (Average Value Cor Fraoiea oi 

Data Received in NBTR Playback) 


runetion 

No 

K ii m l mu 
l*i‘n i |u|i 

7001 

IBM TII01 Ml 

7 002 

THM Tllo.i Silt * 

7<to;i 

TIIM Tlloi s n 

7004 

IBM Til 10 TCH 

7 IM If* 

HIM HUM Sll 

7014! 

TIIM IHiif* Mint 

7(i(>7 

OA"\ TlilUhter 

7004 

1HM rilrtfi-KTti 

70011 

HIM f lint* sill 

7010 

HIM 11107 HTI 

7011 

THM THoh hTO 

701 J 

HIM TIIM SBI 

70111 

HIM Till 0 snn 

7014 

TIIM THU HTI 

7014 

THM THU KIM i 

7010 

TIIM THU STI 

7017 

Hitt Beam Ctr ljt 

7014 

THM TH14 STt) 

7019 

NBH Had Outltd IM 

7020 

HIM Tina SBI 

7021 

THM THIS STt 

7022 

TIIM Till? SBI 

70211 

THM THIS SBO 

70,10 

THM TH03 Bur 

7031 

HIM THU Bur 

703 5 

TIIM TH1H Bur 

7040 

THM TIIQ1 TCB 

7041 

THM TII02 TCB 

7042 

THM TH03 TCB 

7043 

THM TH04 TCB 

7044 

THM TH05 TCB 


HIM TH07 TCB 

tmm rnoo tea 

TUM Tim TCB 
THM THU TCB 
TMM THU TC B 
THM THI4 TCB 
TIIM TH1C TCB 
THM TH17 TCB 
THM TH1H TC B 
THM Shutter By 1 
THM Stutter By 2 
THM Stutter By 3 
THM Stutter By 4 
THM Stutter By 5 
THM Stutter Bv 7 
THM Shutter By 9 j 
THM Stutter by lo 
THM Stutter By 11 
THM Stutter By U 
THM Stutter By Hi 
l HM Stutter By 14 
THM Stutter By If* 
THM Stutter By Itt 
THM Stutter By 17 
THM Stutter By lx 
THM Ql T Zener V 
THM 1*2 T Zener \ 
THM gi T Zener V 
THM Ql S Zener V 
THM Q2 S Zener V 
THM g.l S Zener \ 
THM THM Mount 
THM Ind Attitude 
THM HB\ Kadlatur 
THM HBVC Ctr Bm 
THM WIUIH Hoot 
THM Win TH Had i t 
THM Witt TH Strap 
THM \VB Mt Bay 1 
THM WB Mat Bay l 
THM WB\ TH Hep .1 
THM Will TK Hep 17 
THM WB\ TH I Cent 
THM Witt TH 2 Bay 
mil WH\ TH 2 By If* 
HIM Wttt nt 2 Ctr 
THM WITH B top fi 
THM SBTH B Sep 1 
THM MUIt Bm Ctr 
TIIM MSS Mount 14 
THM HA - V lit runlet 
1 HM MSS \\ B\ 1 H Bm 
THM n.\ X lit rust*' i 
TIIM At* l»| I 
THM Au\ IV 1 
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SECTION 12 


NARROWBAND TAPE RECORDERS (NBR) 


The Narrowband Recordor Subsystem operated satisfactorily throughout tho entire period, both Recorders 
alternating in Record and Playback modes with a nominal ono minute overlap. 

Tablo 12-1 gives cumulative operating hours for both Recorders by mode, .nd Table 12-2 gives typical 
telemetry values. 


Table 12-1. NBR Operating Hours by Mode 


NBR 

ON 

OFF 

PLAYBACK 

RECORD 

A 

11550 

10440 

448 

11102 

B 

11550 

10440 

448 

11102 
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Table 12-2* Narrowband Tape Recorder Telemetry Values, Landsat-2 
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WIDEBAND TELEMETRY SUBSYSTEM (WBT8) 
LANDSAT-2 


The WBTS has operated nominally in this report period. 

Table 13-1 shows typical telemtry values. All are nominal. 

Figure 13-1 is the AGC history recorded at Goldstone with the spacecraft successively at the same two points 
in space. The scatter of data points reflect variations in the ground station calibration and readout. 

WBPA-2 has been used more consistently and is presented in this figure. Values from WBPA-1 are nearly 
identical when that power amplifier is used. 

Table 13-1. Typical Wideband Subsystem Telemetry 


Function 

U) 


Name 


Temp TWT Coll. (DGC) 

Cur. Helix (MA) 

Cur. Cath (MA) 

Fwd. Pwr. (DBM) 

Refl. Pwr (DBM) 

Con Volt Loop Stress 
(MHz) (2) 

Temp. Mod (DGC) 

+15 VDC Pwr Sply (TMV) 
-15 VDC Pwr Sud (TMV) 

+5 VDC Pwr Supty (TMV) 
-5 VDC Pwr Sud (TMV) 

-24 VDC Unrog Pwr (TMV) 
Temp. Inv. (DGC) 


11838 12089 


37. 37 37.18 


19. 02 [ 20. 22 


22.10 22.99 22.47 


8 





























13-1. tt'PA-2 (Uric 3) AGC Readings at Goldstonc with 30’ Antenna, Landsat-2 
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WIDEBAND VIDEO TAPE RECORDERS (WBVTR) 
LANDSAT-2 


SECTION tn 


WIDEBAND VIDEO TAPE llECOHDEHS (WBVTH) 

WBVTH-l has not been in uhc during thin reporting period because of failures of two of itn Reconl/Plnvbael 
heads (head I, Orbit 2083, 3 August 197ft; head 3, Orbit 10001 on 13 Jiuiunry 1977). 

Twice in 197ft, tor an undetermined reason, WBVTB -2 stopped Hewind premnturelv; once during Orbit 
19)3 on 9 June and again during Orbit 3851 on 20 Octolier. This abnormality has not occurred since. 

The power-supply frequency count-down chain of WBVTR-2 occasionally slips phase, increasing motor 
speed, resulting in high bit error counts and footage over-runs. Simple operational procedures correct 
this condition when it occurs and normal operation can be resumed. 

Table lft-1 gives typical non-modal telemetry values for WBVTH-l and WBVTR-2. Tables lft-2 ami lft-3 
show the modal telemetry values for Record, Playback, Rewind, and Standby operational modes. 

Figure 15-1 show's tape usage for WBVTR-2. 


2 3 4 5 6 1 8 9 10 11 12 13 t4 15 16 17 18 

TAPE FOOTAGE (XtOOl 


figure 15-1. l.andsnt-2 WHB-2 I s|te I sage thru » ’rbit 137; 


I,S-2 



Table 15-1* WBVTR Telemetry Values 



Knfcimrrinj; Tt*st oj WBYTK-1 



































Table 15-2, Function Values by Mode, Landsat-2 WBVTR-1 Telemetry 



f npiru rrmfi Tf .st of \V1U TK- 














Table 15-3. Function Values by Mode - Landsat-2 WBVTR-2 Telemetry 
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SECTION 16 

RETURN BEAM VIDICON (RBV) 
LANDS AT -2 


st rnoM hi 


ItKTUHN JIKAM VliiK’nN (HH\ ) 


Throughout thin report period UUV wan lined m the real-time mode onl\ , All HH\ operation; 
report period were nominal, and telemetry data who norma). 

Table Hr-I typleai telemetry valoea ior the IIHY Suhnyatem, I aide;. in ! , Hi -a and In 

metry values lor Prepare, Hold, and Head moden ol I he three HI ‘A t amera; . 



Table 16 - 1 . RBV Telemetry Values 



l UXX refers to Camera 1 
t lJXX refers to Camera 2 
1 1 3XX refers to Camera :! 
XA - Data not Available 


















Function 


No. 

Name 

Mode 

14101 

Focus 1 

Hold 

Prep 

Head 

34109 

Grid V 

Prep 

Head 

Hold 

14111 

Cath I 

Hold 

Head 

Prep 

14112 

Hor Def 

Hold 

Prep 

Head 

14120 

+500 V 

Prep 

Read 
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Tabic 10-2. Camera 01 (Blue) Telemetry (Values In TMV) 


loir, 7 1 n huh I i2i)so 


2,*0 2.80 


0.80 
2.45 
3. 05 I ;j. 95 





0.00 

0.00 

1.80 

1.77 

3.30 

3.25 

0.90 

0.90 

4.10 

4.05 




No data due to slow TLM sample rate (1/10) which does not always get a sample for short "on tinn 
Table 16-3 Camera #2 (Yellow) Telemetry (Values in TMV) 


Function 


14201 Focus I 


14209 Grid V 




CathI 


llor Def 


+500 V 


* No data due to slow TLM sample rate (1. 10) which does not always get a sample for short "on tinu 































Table 10-1, Camera tt.'l (Heel) Telemetry (Values in TMV) 


Function 

No. 

Nome 

MM 1 

Focus I 


Grid V 

14311 

Cath 1 

14312 

llor Dcf 

14320 

+500 V 


0.70 0.72 


2.00 2,0:1 2.85 


0.80 0.75 

2.71' 2 . GO 


Prep 1.15 1.20 1.15 

Head 1.25 4.20 4.27 


0.77 
2.71 

1.00 I 1.12 


0.40 0.40 0.40 0.40 

0,55 0.55 * 0.55 

3. 20 3.22 3.23 3.23 


0.00 0.00 0.00 0,00 

2.10 2.07 2.0G 2.07 

3,45 3.42 * 3.42 


1 1838 I ) 20MI 


0. 115 it, 05 

1.75 1.75 


1.15 
2.12 1.25 


No Data due to slow TLM sample rate (1/1G) which does not always get a sample for short on time 
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SECTION 17 

MULTIKPECTHAL SCANNEIt SUBSYSTEM (MSS) 

The MSS Subsystem has operated nominally in this period without incident, Figure 17-1 show the 
number of scenes imaged at each geographic location this «|uaiOer, and Figure 17-2 shows mi n i •• 
since launch. In these maps, only those scenes received by C.S. and Pakistan ground stations are 
shown. Scenes transmitted to Canada, Brazil and Italy (Hi'; of total, arc not shown. 

Talde 17-1 shows typical telemetry values since launch. All are nominal. Table 17-2 shows the 
history ot sensor response to a constant input radiance level. Eac h sensor is sampled at 5 radi- 
anee evds and aU show essentially the same- trends. Only one of these levels (the second htghest, 
is listed in lable 17--. Line length history is also shown in Table 17-2 and is nominal. 

Sun calibrations, performed every two weeks, show nominal performance. 
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Table 17-1. MSS Telemetry - Landsat-2 
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SECTION 18 


DATA COLLECTION SUBSYSTEM (DCS) 


The DCS Subsystem performed nominally during this report period, continuing message collection at the 
normal i\to. 

Figure 18-1 shows the number of DCS messages received in each 18-day cycle at OCC. The large number of 
messages shown for cycle 21 (February 1978) was due to on accidental mode selection for one of the ground 
transmitters, DCS-6402. Active DCP's in the field remain about 90. Thepercentago of good messages are 
above 9a f ;(„ 

Ther.5 are 48 users in the data base. 257 DCP's have been shipped with 255 in the data base. 

Table 1C-1 shows telemetry values since launch. All are nominal. 


Table 18-1. DCS Telemetry Values 







Orbits 



1 

Func* No* 

Name 

5 

2462 

5091 

7641 

10192 

00840 

12320 

12721 

16001 

Receiver l Sig Strength (DBM)* 

-123* 34 

-124.81 

-122.02 

-123. 16 

-123. 06 

-121.67 

-124. 62 

-124.9!) 

iOOfl* 

Receiver 1 Temp (DGC) 

22. 54 

24.20 

24. 3? 

25. 12 

24. 82 

23.37 

23. 13 

23. 12 

16003 

Rec-1 Pwr input Volt (VDC) 

2.35 

2.36 

2. 36 

2.37 

2.37 

2.35 

2.35 

2.35 

16004 

Receiver 2 Sig Strength (DBM) 

F 

F 

F 

F 

F 

F 

F 

F 

16005 

j 

Receiver 2 Temp (DGC) 

F 

F 

F 

F 

F 

F 

F 

F ! 

i 

! 160A0 
1 

Receiver 2 Input Volt (VDC) 

F 

F 

F 

F 

F 

F 

F 

*’ 1 
l 


♦This value ' f# . v . r* tJ”: it is not valid during DCS message reception 
F v 2 . 
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